Responses of odontoblasts to cavity preparation in rat molars as demonstrated by immunocytochemistry for heat shock protein (Hsp) 25.
Responses of odontoblasts to cavity preparation in rat molars were investigated by immunocytochemistry for heat shock protein (Hsp) 25. In untreated control teeth, intense Hsp 25-immunoreactivity was found in the cell bodies of odontoblasts and their processes within the predentin. Confocal microscopy of Hsp 25-immunostained and rhodamine-labeled sections revealed that the immunoreactive odontoblasts were intensely labeled for phalloidin at the periphery of their cytoplasm and throughout their processes, but the reaction for phalloidin was limited within the inner half of the dentin. Cavity preparation caused an edematous reaction between the injured odontoblasts and predentin as well as a beaded swelling and successive destruction of the odontoblast processes. Immediately after cavity preparation, the odontoblasts beneath the edematous lesion showed an immunoreactivity for Hsp 25, which subsequently disappeared completely from the pulp-dentin border by 12 h after the operation. However, round cells without apparent cytoplasmic processes continued to be immunoreactive, suggesting the survival of a part of the odontoblasts against preparation stimuli. Numerous phalloidin-reactive but Hsp 25-immunonegative cells appeared along the pulp-dentin border and extended their processes deep into the exposed dentinal tubules, probably categorized in a lineage of immunocompetent cells. By postoperative 72 h, newly differentiated odontoblasts with Hsp 25-immunoreactivity were arranged at the pulp-dentin border. These findings indicate that the time course of changes in the expression of Hsp 25-immunoreactivity reflects the regeneration process of odontoblasts, and suggest that this protein is a useful marker substance for differentiated odontoblasts.